Altered queuine modification of transfer RNA involved in the differentiation of human K562 erythroleukemia cells in the presence of distinct differentiation inducers.
Altered queuine modification of tRNA has been correlated to neoplasia and cell differentiation, but much of the existing evidence is only circumstantial. In the present study, we used several distinct differentiation inducers to measure changes in Q-family tRNA species during the erythroid differentiation of human K562 erythroleukemia cells. Treatment of K562 cells with 3.6 microM 1-beta-D-arabinofuranosylcytosine (ara-C), 1 mM sodium butyrate, 0.1 mM hemin, or 5 microM 5-azacytidine resulted in growth inhibition, erythroid differentiation, and changes in queuine content of tRNA. In the presence of the irreversible inducer ara-C, the queuine content of tRNA increased markedly when the cells differentiated into benzidine-positive erythroid cells, and cell growth was inhibited. The increase in the queuine content of tRNA in differentiated K562 cells was an irreversible event. In cells incubated with the reversible inducer sodium butyrate, an increase in the queuine content of tRNA was correlated with the increase in benzidine-positive erythroid cells throughout the culturing period. After removal of the drug at 48 h, the queuine content of tRNA decreased concomitant with a decrease in benzidine-positive cells. Treatment with another reversible inducer, hemin, caused only a transient increase in the queuine content of tRNA, which was not correlated with the steady increase in benzidine-positive erythroid cells. The agent 5-azacytidine slightly inhibited cell growth but did not significantly change the percentage of benzidine-positive cells and the queuine content of tRNA. We further clarified the changes in queuine content of tRNA by analyzing the Q-containing isoacceptors of Q-family tRNA species including tRNA(Tyr), tRNA(His), tRNA(Asp), and tRNA(Asn) by RPC-5 chromatography, and found that the change in queuine content of tRNA(Tyr) was greater than the other Q-family tRNA species during induction by ara-C, sodium butyrate, and hemin. Our results indicate that the change in queuine content of tRNA is an irreversible event of terminal differentiation in ara-C induction and is a transient event of reversible differentiation in hemin induction. Sodium butyrate induction might represent a status between irreversible and reversible differentiation. Q-containing isoacceptors of tRNA might potentially play an important biological role during K562 cell differentiation.